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54) EXOTHERMIC COMPOSITION AND EXOTHERMIC ELEMENT USING THE SAME AND 
3 RODUCING THE EXOTHERMIC ELEMENT 

57)Abstract: 

3 ROBLEM TO BE SOLVED: To provide an exothermic composition 
enabling an exothermic element of any desired shape with excellent 
jxothermic characteristics to be produced in any thickness or size by 
neans of printing such as screen printing or coating, decalcomania 
)rocess, or molding such as mold intrusion or mold threading while 
>reventing dust generation, also high in initial reaction rate and having 
;ustainability, to provide such an exothermic element as mentioned 
ibove, and to provide a method for producing such an exothermic 
slement as described above. 

SOLUTION: This exothermic composition is characterized by essentially 
comprising an exothermic material generating heat on reacting with 
>xygen, a carbonaceous component, an oxidation promoter and water 
md being 7-50 in labile water value. 
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;Ui2, 000. 000cpsTJ>&. 
[0039] MIX, *»x+-^7 bttcO^ffi 

imz&tfbffls.ttcomz'fmrhizbtz*). 
mmm<n^mx\tnm^zm^. smsat. «*w, « 

5e$nSt><^T1±=5rV^, — Site 1-3 0 0 g/m2 
KHk-fS^at U\ Cl^tRTKfflk L-C{iv-?;ur, 

n^y. aaa, ^ojbqr*k, «7KS'j* 5 -wk ut* 
*ffe*i4. id-c, mutant Lxsmffrftx-n-ri 

V7l,t&m. «V^±«» (A) k««fi£* (B) kd 
co ( A ) k ( B ) <»6fl*fc*t 1 5K*%WTc07k$ran 

i [0040] iE^ftftKk LTtiBSRkRjeLtfHfe 

1 aiXkcO^S^'&tr^c 7 )©* , JEfc , i il <0 5 *> 
tOlSOh^^tfig-&^S^'5rk*>'fflv^H?.* 5 , » 

v>l>^S:fflv%4C:kA { l&4 LV%. Zcoffcfjib. LTI±, 
0 ttffl-rftik**-CS4. SIC ifife«»3&»i»as«:** 
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1 5 

[0 04 UftlZ* W&mSWO. 3-3. 0«fi%<7) 

isfflfttfm^zti&tf. mz. mm.&mmmvimi&it 

[ 0 0 4 2 J ZC0W,1ttz&^X . ^fetMJ n- 

yymx\ 3 o#*>^ 3 ^^ots^iicj: 0 Rifieffffii 

^DVttS? AM-1 5Ff) mil 00®* 

»fc»U #3&£#0. 1-1 0»gg&<O»iJ-£i: U 0 
ga5 00-15 00rpmt. 1 0 — 8 O^ltt-tS 

[0 0 4 3] S-^s ffUBLOT* 
&X\ mm. Ife^jfcJh *Xti*g*£iIi§i-, Jf LttJLJ- 

C0044] ±i£|itfgj£#fc tTJi^-Hfvy^ ? . 
MZXlt&m&cZtfZwmtltXmWL.tLk. 3at 
5*. fcW*$itfcjS 

L< «3-*®3tttll*<8 0 0- 1 2 0 Omg/g, .X 

0 0 — 3 OOmg/g ) 30 

#*. 

[0045] ±Mimtim&\b LXM^ma'Rnm.im 

it* 5 T' £ h t, ^T'&ftl«nffi3r & t cr>X' J: V * . igfl;^ 

jg-ftrnz^. »oj(iz«, ig-rt? 
&x--&*>itxim-t?>z t a { t-£ s . 

[0 04 6] Jbfi*fcLTI43i£$ry-.Xj&»fc0>fc0>T' 
[0047] ±Ml!kiU!%&m'g ( ^lij^BS®^ ) i: LT 

dkihtfyxZMmn&LtciiCOX'. $LfcSUa£ 
W^I>fiMffl : 5r4'S5l?a(*:) , s^-*^^— ^4 -try 50 
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*)V-v. miS±. #S±. g±&\ 
[0048] ±.UQk*mt LT{ivStta±, -fc'*5>r h 

^)i:^o){±. ft#Wt:iiM?/4-y Ay >; h 

A^y^r-hJri^^-fc-rsyN-y ^;p x *-f 
0. C:ix^^ieXti2SI3Lhc7)il^5rfflv>&„ ^ 
/i, ii8?T\ v^y-f v>yfy)7K, v 

^>-T-y^if-. jSJgs. 7^AVi/y't^ h«fc'DKr 

x'%&i><ox'$>tuiimn%z>i>cr > hmmx'£&. mz, 
im^(os&m^^mmmmx't> t . 

[0049] ±.im^.'m^=Ht^t LXl±iBj$Ml<P 
^*fe(t$-<fc<-r&A:^. 7KkO^Sift*<4 0* ULL. 
«fcO#tL<{45 0- liLh. HfciF*L<J460* VXt 

uy^-Kyrob'^v^co^yjj-^r' y, tfvf-v-? 
^/Hixfi/ywijixf^, t-fnyf^yr 

fflflg > xv*?r?vji>mx y r ^ y /m> + 

[0050] ±!Sp HW^iJi: LXiiT)l>ti V&&cr)M 

xmmfcztfh*). ^^itu, Na 2 c 

O3 N a HGO3 . Nas PO4 „ Na2 HPO4 , 
Na 5 P30i NaOH, KOH, CaC0 3 , C 
a (OH) 2« Mg (OH) 2 . Ba (OH) 2 , Ca 
3 ( PO4 ) 2 „ Ca (H 2 PO4 ) 2 tchfff—fflt L 

xmi^tth. 

[005 1 ] iMUkmmmt Lxi±*m<?>ft&.&f[im 



(10) 
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10 



20 



^ iiBpHIBBIW-Wt UT*ff S>*i4. fHfefflf 

[ o o 5 2 1 cc-c, mmt Lxumim. mmm 
tg, smbm. mum. Ao^yflawiw. 

viMS, ^a-AWlWWbOs n a no 3 . kno 3 . 

NaN0 2 , KNO2 , CuO, Mn02 . H2O2. 
NaCIO, NaC10 3l NaC 1 O4 , NaMnO 
4 . KMn0 4 . Na 2 C 1 O4 , K2 C 1 O4I* 5 - 

[0053] T;w*'ji4feefctTt±. mt 

0*iStg. s£K*#t§> NasSiOs. Na 4 Si 
0 4 , NaB04. Na2 BO4 O7 , KBO2 . Na 
2HPO4, Na2 SO3 , K2SO3. Na 2 S 2 0 
3, Na2COa, NaHCOs, K2S2O3. Ca 
S 2 O3. Na 3 PO4 , Na 5 P3 Oi 0 m#— mt 

[0054] *3HWMffl«r»^i>*"C«effl'f 
T)Vi] 'J im&-TiV*i U »Waw«fl»-&i3* . BP *> . 
Na2 SO3 — Na 2 SiOa , Na 2 SO3 — Na2 
S1O3. Na2 SO3 — N a 2 B4O7, Na2B4 
07-Na 3 P0 3 , Na 2 C0 3 -Na2S03^, 
IWHB-TA'*UW««Olft**i>*« Na 3 P 

O4— Na2 SO3, Nas P3O1 0 — Na2 S 
O3, NaN02 — Na2 S i O3 . NaN02 — Na 
2HPO4, NaN02 — N a2 SO3 , NaN0 2 - 
Na2 S3O3, NaN0 3 — Na 2 Si0 3 , NaN 

02 — N a 2 S2 O3 , NaN03 — N a 3 S i O3 . 
N aN O 3 — N a 2 HPO4 , N aNO 3 — N a 2 SO 

3 „ N a NO3 -Na 2 S2O3, Mn0 2 -NaSi 
O3 , Mn02 — Na2 HPO4 , Mn0 2 -Na2 S 
2 O3 . NaC 1 O— Na 2 S i O3 , NaCl— Na 
2HPO4, NaCl O— Na 2 SO3 , KMn0 4 — 
Na2 Si03, KMn04 — N a 2 HPO4 , KM n 
0 4 — Na 2 HPO4 . S— Na 2 SO3 , S— Na 2 

s 2 0 3 mtf-m t Lxmf *>ti& . 

[0055] Amm\m<rmmm.\t^r7mmm^V( 

sx\ mmztfLx&iL<ao. 01-12. o«s 

%. J:9#xL<t±0. 0 5~8Stfi%. 3Efc**L< 
(±0. 5~2. OW/oX-hh. 0. 0 1S4%*}ST 

\i*mm.<r>m\mk£.iiL<. 12. o9m%*Mt 
nxmnx'it*^. ffitormtLxu, mm. M-kco 



30 
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[0056] T&mttPfa. /NnyyflJBHWM^Kft*! 

[0057] SiBI^S, WWfifcovvtli, mMfcffi 

T. 3CWC. «MW0« Ltz^^lj^fSmzTy^-T 
[0058] JJEMfiSttJWi: UTttT-*^. 

[0059] S-*y#m&SM£Mt LX\t#V 

/wn-zKOxf-V^sr^-iM HftitfBj, ^fliT;W3-;u 

5>. h'J. xV^HMKKxXx/U. #>J 
xf-l'V^fiiT/l'3-;H!BiSi?x-7 i ^ • xxf/K © 

[0060] ^c7)fliiW^-?BvS1tS'Ji0m*Wli; tTli. H 

a, r;^w-7^y ^MvRtMJ^A, 9^y 
^K-fbu^A, 3ru-fy»^hy^A. *v^ii, yv 

^H-h'J^^^i^ttM. tfi'-fyiL y^ 

u;u-kv-^\ flSft^*sJ?yT^y;w»7'f i ^. 
[0061] itifewrto-«»4hX{±2ajaLhoa^ 
[0062] ±iae^*ik LTttini*. 

^yr^ y/nwa. ^v^v. ^yxf-^y^-y-'f 

50 A. 7T-iih>, Tv^Tiil*. Trt^fvllV-^^K) 



40 



1 9 

XVffiStt'-Jl,^ *y fx/wr/to-rt^. ^'J 

ouh>-. &i>\j -xmm#&. muz. *tux*isjt 

+lV*z)Vu-x. &$xf-/H:/Uo-X N hHoify/ 
obVHr/l/Q-xb KD^yXf/H:/l.D-x, X+>\, 
■fe/l/O-AXlib Ko^robVMr^n-.x. if;p 
■b/H3-x$rk\ Wffiilk. mtn. ^xhvy. ait 

-7yfy s ^M'y, TVl-^BL T/Pr 
5>\ T?V}VX)V*vmkm i J itVi>m > sK'J-N-h* 
x/iyr-bbTS F*k*#-0<lk Lxmf ktih. fcK®. 
l^'^'a >*k LXii. mtif. rK'J 7*7 'JA«X7 

i^^y 3 isttZtfi-Wb LXWfktli. 

[0063] nms&m&mk t-c-b* > ks, mt 

atfWf . y >K=#7H"7 ARt«r>f T)V 5 > 

[0 0 64] xfe<gJM&#JkLTti3-^u. y :7\ *§ 
JMtViUfh-^Va-yr, ^f B 14V;Ub-h-;Pv-o 

[oo65] ztih^hm\fixtz i mxte2n&L±.<7>m 
[0066] jfita^k Lr<i^y y h y 

[0067] «*tt#y v-k LT<i. *^«c7)^-ft; 

^J<^?g$-R}tc xmzim.-t&is.ft^mmx 

? , Jrt'iH«RWfc, r^y^pjg-T2?y^Kxx^;u 

ft, *■ y 7? y ;ux h y ;H(?^coja*^(8%. ^tft- 
* y r ? y nx v y unst* 1 y tvu* u 

2&-&#-!ryim^ ssstfttfy y ..-try t* 

*y r ? y /uK&sumfe. n - b-x/ur -b h r s nag* 
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2 0 

r^f^fi^.. mz, ztit>*ftw%mix'wmLt: 

0. £ft^k#®«te#Jk£«*^TJII*tt£fi±L 
[0068] CcO©*tt^y v-k ltj±. saltern 

st^T-!i=5:v^, mma-stmALXTinzm- 

5 0^ULk<O©^5r*-rs 0» * 

[0069] ±K&m!H3Kk LTJi H h , is s - 
10 ;K x;Uv\V h^co »J ^k LTflfiitl 

[0070] ±IS#«k LTJi%»iffl«!Hji0^7L^^^ 

#l 'Ohw k >-y*-r^5 

vSttr^s-t-. ^b?^;uv"7a n i^y^y;K ?y 

toK-fkryus^^ 1 ^©, ?wm<rm±>rA wm. >-y 

>^y'j7--K, ^VUrjx^A. -b^S-y?;*. 

[0071] ±f£?|&IH)j£JWk LT«i^S6i s ^«lg. 
^SK^^k'^fcO. Cu, Sn. Ni. Cr, M 
n. CuC 1 2 . FeC 1 2 , FeCl 3 . CuS 
04. Fe SO4 . CuO N Mn02, MgO, Ca 

Lxm?t>i\h. 

[0072] ±ie>t«lPJkLT<i*<-r N 3- y >yy> 
^-S.tX-b;Po-x$-#tf5^-b;l^a-xK^. ifijx 

[0073] ±ief6ta^PJk LTJi^'xSr^L. 5lr&T- 

h~>x. mmzj:*)ttMi,xtfz.zmiZitz>ftMmft 
im. 2-?a±<7mmi:mzKm^it^ztizx^x^ 

^-^a. a^Kry^x^A^kWff'oixi.. * 
co##wcfflv^fts. hd*>, ft^CTktr^sr^s. 

fi^K^S. ^Mx, 7/^y7A. SIS. T/USxr7 
50 A^:k*<0|g^JRI®kx;U7r 5>-iS. 7 x fcog? 



2 1 



*mm. t cr>m&-& h-ttfh ft . 
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if, #/t^"7A#-yNM hcr>£o%l>cr>tfh y ). z.<nh 

<OR£S3S^iMftfc1lfc;!in&£ < *Cfc^S"^ft 

[0074] JJMbWWi: LTtt***©-?* ft *> 
fcMf&ffl&ftfctfrt'fciv** 5 , W£«#fl, v§tt#t 

[0075] ^m^^-^-y h#?)%£M&S&M>r>9<. 
m&ftl±&&WT£ixtiim%h%L&X'i>£^tt { . 1 5 
0 u mUUi6 0 0 u mOTWfi@cO^*^* { 2 Xfel 
±, 8 5%OT"C;fcft.rka<#*U*. 

SSTfciv^ *fsfcL<U:, *<0**Sl4il"S:<kt» 
7 0 M*%tLh* 5 600w mUATT'* 0 , WiZ.'^ < k 
fc50H»%, i?£L<ti7 0SCa%, i0«f*b<ti: 
80fifi%. «i,«F^L<Ji9 0©fi%A i 2 0 0x/mtA 
TTft 9 . 1 5 0 jumOT^T^iS&^ft £fc **# 

^•(O^^^s&^O OjUmiO^V^iSWtcO*^ OH 

fi%<t o t, ^ < & k . ens'ii4^««it^«T-r ft . 

[00 7 6] mtt^U-e-HflOTS^ft'-Ky^-W^'J 

ft**. ««^m**T-ll^t'#ftH«^Sr*i-ftt 
OTAtutf. x^/l/ygyf, igflffl^if^y b^/H-Si 
Tftft 3 k , SDM=5r ft fc COT' fc <fc v \ tflj Alf - tt^l^ 
k L-CJi*igt'-;^Si«*iJ, fx/wr^a-/^ 

n*AM!i*#J, x^i^x^xhv-^ft^PKfliR 

tf, SIS, SBS. SEB S(SBSc7)**^iO^-f 

r), s i ps(s i scofcrnwAti? J 7)tcz). 

^xW-^k'tf-WkLTtplf^ftft. dix^tilS 

a y t LXim LX fc i 
[0077]*>^t. ^fuy^x^xbv-fc^i' 
7-f y^X7Xhv-SrJnift«IkT. ^-y^^34SSr 
fStErfft£k#T£ft. ft, afiaMHMt^MfclRL 
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2 2 

T . £J£ t ? -y * 7 r 4 -V- , tt^J . %itWi± 
m%i:0>mMt:*tB&&r& Z k #T'£ ft . 
[0078] tg««T'0* >y h J* b k LT 

14, iKUXf-U>^W)#y*^7-f ^'Jxxt;k 

• 7'^^"x>'^S-&#:, T? 'J^Kxxf^ftl^-f*, 
PSt'x;W • x^-l^y • 7T^7 -f yftS-^-f*:, 

UTW^ixft. 

[0079] *^BJf^*toV*Tl¥*i^ B -tt 
ft. ^mm^illi B?te^-v-<-y VttOfHfe 
«^^l*^< k t-S5* J ii^ttSr^-rftiRttSrt^» 

•C&ft £ k ^Wak^ifHM*^* o « frie^^ 

-<.yh^0^fi«^* 5 SC«±t-»^$^^ XliSttt 

mtfrt>m&2titz?mifcx'S><o . ^fSBH^^-^-y b 

tt«0JH»«^*^-b*Mfi»l*il=?Wi« 24AU 
{4«S«X(i«C*t^^'fi'tXS ^ft *». Sii^at>'/Xli 

[0080] ^wmm^iza^x , MEJR*raaxi4ta 

* J jl^,'ffi^ : rrftfcw* i SI*'- v% - **ttSr#f 
[0081 ] ^Bfl^#:T*ffl^^tLft^tt. 

tib-h-fe-yh, tf^. «*, 5U-^a y&k'Ki 

85^*^=3: Zcr>m&X'mm£fi s t - h j^-;Ws * -y h 
40 >;Wh3iMfi3WJ, I&V^ tt*ffl^T«-^$ixTV^ft£ 
k5rv^■3. 

[0082] *fEIH»!M«l« Zcr>£? A-Att. 

v_ b«x»i^»*s«<o i asm<oms»«^Kif <o»^ 

IS*, *«klfea»kSr^feaBic1«J^t-CK0^-fr 
ft. iiffr. AKlSty : ««ttSr-a^±'^ft^46fcs 

k mm k ^^M^w^fflas tis v v* , «» 

50 MBRV/xmti&ZM'M.tiift tX fc i v*. 



23 

[0083] *mmm&m±.tz7tt >j ^ r 
a-, mm. xtv-. a— t< y^mx-mmzwut^ 

-Mb Lxmftitih. 

i o 084 ] zzx\ mt. mm. mtmnmvtkL 
/ua. is- hxitT-fmmtfmftzti. ic, mmmn 

Svtt£*rti> 7 -r /UXIii/-M«tu b 
bLXit. ^?ax«i^?a£7)7 -rAAXtii-— K ffi 

m. mm. TOm&2f£ m^&z\btfx-$f&. mzm®. 
■rzwmbixi&mMm. ^^-xmtm^^m 

t>coo-t>cr>2 ni££evm&fa% Z&m^&Zb &X' # 
\^-)Vtcb<r>7 4 )VMz$\. v— ^-^fTJfflTL^IS 

7 < )\s2*t:RLtcffiffi%b't)W£L\,\ ftiz. <R?m 

i*r*h7 4n,j>. is-b. T^mmmt<mmxt> t . 
[ o o 8 5 3 mt , wzttximttzmfctzmttcoTih 

ft=f-<n—mbLX , dt'Jifuy, dfJ7ntvy, # 
'J^f/k ;K'Jig<ffct'x/K 'Jl&ffch'xij-f^ * 

'Jt.'x/l/7,prj-;K tf-D T7 'J h >J/K igfctTx 
fr-t&{£\z- V?y%mm. stf'J -f S H; «K=fA v *■ 

Sh\ ^'JT-b^-;U, jtfUx— rAx~ r;l^ 
hy, ^Dx-T^Hf/p?* ^ ^'J7!jl/-h, #V 

**^>-^;WPojBE^»m»tt. >t*:r. sat. m 

ft, ^-r^A, i/-b. 8x&i'-bmwmft> 

in. ttz. mm3mizm#m$*WLift:*), 2mm 
m-&%b'Ltz. mmn^^cTytm^mmcn* 
^i>ni>mmv>%\,*mMzis£ti&. ttc. ztuxt 
*bl 2mn±i:nmLxm^^hzbi) i x'^ 

1 0 0 s 6 ] m&mttb Lxtemmmtiif. wz 
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?x&. 8L U'+ry, ^'j-y h-7-f;UA, J| 

^mrn. xiiztit>m±xiizixt>b#mmcr> 
£^>-yA{c3c*&§-t2; N yy^Mzmm^mm^itx^: 

[0087] ddT, X7^h7-4»tt, 

^. mz. timttmm%&?>t9,&iz\t. »xy^. 

k i 0 . wit^Mt ais%tt$-^T-# s . hp 

^k lt. tomtiE&btuiXK. M^Th. ms 
&mttm±ximim&.mtb<7)&*.-£biti l z£&mit 

tihX'l>£\\ 

[0 088] ±MZ£l$.zf£.b LXli. MmilZli. m*. 
{i\ y^-vxyrfA, 1, 2-#V79sfx.y. 4>;y 

30 y-fy7WrfA, iZVTiV*r\syx>V7 4 V. isV 

UfyzfJ*. 7DtU^i/HrfA, xf ^nyl-b K 
^ 'J v-X(±T? 'J ;HSxxf^- 2 - 7 D^xfA-t 
[0089] 4fe. ±iei»^ex7X hv-fc LT 

40 fU^l 7 ^K7-, 7SKSX7^h7- Igt'X 
7^h7-. ^y^^^f-y^^y (1. 2-y^^ 

n-y^x^xhv-W-Wli: Lxmift>ti&. 

[0 090] ±Mtt\s7 4 ylX7Xh7-tUli. 

xf i/y-rDfl/yo^ij?-, xfUy-7De 
l/y-yiy.?-^j7-, ^ao^/l/^y-fk^ux 
JS^'ft:--K'Jxf-l/yXt±x^-U>'-i^h'x;l, 

50 ^SftTtXf- U>—a-5j-l^7^y*^z^LV^ 



(14) 
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[009 1] ^b^y^X^Xh-e-fcL-Cli^^^^ 

xf;^n -/ 7 b frhtthvv? y^x^x v 

[0 0 9 2] xxT-A*x9*h^-fc L-C(±5?#^ 
•J x^f/l^lTf * y 9 t BfflHi** U xx^AOUi 

[00931 ♦H8ttK1t»*#y Ltti^'J 4 V 

ri/yf, x^y-y^'xy^ttm-iirtfy-?-, 
>|?y*l/*>'*. # »J - T n 4 tLTm? 

[0094] mwmtmfWBMn®* t ixa, m 

V.. Aftttbli. fifflco^, ffiL<tilO~500 

lilO~5 0 0Mmg)K, i0#i.t<l±12~2 5 0 
^mt*J.HRffl^ *fiL<lalO~~2 5 00 
jum. ±9*f£L<lil2~1000/xmt*&. 
[0095] LT(i. IS, B. >WT~ 1^- 

ayfcifwfflWfclWL UK ^^t'wih^tt^^- 

[0096] ««e««a^< | Witt**f ,4 * !H > ^ 

[0097] 1WMWitt**r **** KttffiSWk » 

W£#igtt#ttkLfcJ:^. 
[0 0 9 8] ^«^hfC{±. 
Way, 4fJxxt/K T^y/K-tfU^aKUV. t' 
-ay tfyxf-uy. ^^7?. *^ 

^Sfcfti<Dt¥St±l 0-2 0 0 g/m2 *<#*U\ 1 0 
g/m2 5fegl^^{±3fi«* J ]ffl#-C^i'^ 20 0g/m 

2 fcaiiCifcttSMEWfc&K 5 *^ 
[0099] *f6HJJ£i3VvC , 3 

a<o*Sk LTtt3^of«Hfc*HI*f 
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»$t*-f & i k fc «k ^ Z Zcbti & . 
[0100] #JHBfc*SVvC. «WcttSrWt-*^R*i: 

-t*f*b<«i5 0ml/g£Lt. 'J:9#*b<i±l00 
m 1 /gJ3LiK0«*ltt*t* U\ -»W 

;Hxxf;^l^- ^y ,J a - b ,J ^ 

ire* o, ** i ~ i o f--'K mw# i o 
[oioii mtxummt%h*mii*±iin£? 

fca^ttWtWtofrfc** fc«ye&->f fc J: vvtf. 54 

t^oy r?y;K ^'ixxt;K *ry t'x^TVi-a 
_ /U ^.j^y^y^k"^^tt> fx 
3 _X ^- 3 y 3: k'iO^J^^ t'Th h ^ , ttfeHfc 

3 i^ic{i^«t^tt* s ffi^ v ^ * ^ 'J xf- 
i^y ^jro^v, t'foy, r?'J/K ^'Jx^ 

[0102] -wm±M~*r? h imiMmwtmm 

U »«l±2 0*ft%ULt,#*b<l±3 0~8 0«a 

S5S^(0M^l=J:«»fc^'^^' t:t ' fc< ^ 
kLTJi. il»t±- 2-1 5mm, fftt<ti3~l 2 
mm-C'fcO, **>«Wiff*L<l*20~120i/m 
2 i Of ^ L<li3 0~1 0 0 g/m 2 tJil>. 
[0 10314ft. *Wfl««&*fc*iV%-C»i. s«±fc 
a«fflj*tt**OTt. Hfc. 

■cifflw* fc*ft *> ^ < ^ 
* <rv^-c. ^sa«Tf^*tTfci:v^. 

[0104] iW«bK*ti: l/Ctt. 

fcOTJbixtf. #lcH^$^&fc^i^ v ^ 
[0105] AfrWi;t±. . Lx\tm. 
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wt. m>. e*. mm. &^xim 
"BWcttoittBtsr^arm^^tcai o o . an? t * 

v*t. mm (fitr<ortis) ic. ^ffl^^ffijg^c 

[0106] mmmt Lxit®i*.iitt-i-&mx'$>ti 

[0107] mm*mt LTw«w<tt£*r*-* t, <ot- 

[0108] »U!»tt J ^«lftt^LVMS*14^W-r 
Ui. *>y b^^h^fii»^JO«Sr^LT*«t^a« 

[0109] «wctt**r*-4*»#b- ^ ^-/h*^« 

[0 1 1 0] frieb-h>—;Hf^«|^t LT»±, *TU 

[ 0 1 1 l J ife, ffccob- h ;H±^«S^<7)^fc t 
[01123 ftecot- h ^-/MSTOWBOflfifc L 50 
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x, ^vx.^-uymm<^mm^^v^x^;ummmiX' 

[0113] ffiMmt*mtmmm&x'®j8.ztix^ 

m/®.*.m. Wimmwm.m/mtzmximMmtmcr, 
m&tf-wt Lxmft>ix&. mmmawmm. m 
%m}mmR-?m?>-iiiLm±mit#V7ti<'y 4 
^x^^^mmx-m^titsM^itxitimfm 

10 coy 4 >UJ±Xte~>-b n 7 h 

^ > i — 3 y%F<r>m<.mttX'Bf8. $ ^ij t 

Lxmfhttz. 

[0114] ©*ttSrW-fS 7 4 h^coS 
*f«MWi*JV»T. 3&mk LT«*|fcW5 g/m2 a 

[0115] itnewt— h j^— yns^ai^&ff®*^ 

{i»^L<Ji5~5 0 0g/m2 % J:0»^ L<iil0 
— 350 g/m2 

[oii6] wejku ?ru7 y^mBtS{7 ^ ^a. ^ 
•j 9 ^mmmmy 4 y^xii^ y *Ar)i>mimm 

5r%^$^S^l2. *cr>mZi±. 4f*t<(i5~5 0 
0//m, «t 0*F* L<(il 0-3 5 0/zmT'fcS. 

[oii7] $&im&®mmco*m(f}k ixu. mmo 

^P*(i»^ t<Ji5~500g/m2 . j;i)ML<li 
1 0 — 3 5 0g/m2 T'Sbi.. 
[0118] *%H^»i«c{:*JV^TJi. Epjgil^a— r ^ 

ttz. mBBVimzmm%<wfix-%tti£* 
[0119] z<7>±o*t%ittzit. tfmztitc?mmL 

tK^MMz^h. z\ZX\ # D k {i»"rS514. 
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[0120] «fiK**L «tratflWBf«9l-j5IO'5ME 

[0 1 2 1 ] «H=>, *»5BHR*£*^TUU m»BS¥ 
«WnEfcB«ltfc:-«l«t«<-r*fcftfc, *»x 

[0 1 2 2] f4>S§tt^»*&t>'}£?ftt, o4 Off 

v-^-fi^t Lxmwhtih . 20 

[0123] ffie^jiO . *IMHfB»*"CfflV^n6* 

[0124] mmm. miRVMffinmmizwm 

izW&ZBfcth fWS»fc^ 
[0 12 5] fne«tf. 3Bc«St>'teS«^ffi^jftt 

c07-f/PA N Titter- he>*£te<i. -e<50«ag£ffl 
OS (Bflflffi) (cLfcO. f&&7^A. f&t&^-K 30 

[0126] IftiaStt. 3R«at/tea«c7)*ffiSrrJO^ 
«H»<OWlflW!yifc:J:-5Tffl3Rfl: (HUM!:) t*9. 

ti££->x. f&mjstopy&m. x&r>z-mm±Lx 

40 

[0 12 7] HtfieSW. #31 

*ht"3<&*\ xtif&t®. *v^4, wmiz, 
/x\mmtf&v/xizimi l z&v&ftmMM}t<r>& 

[0 128] S^-*v-y htt<OlB!Mllft«»tf/XU* 
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fflQtfSKfK&liJftftaoJME 1/5-4/5 toas-c 
[0129]yf-<7 htt«05aftiHB£«ia^/X»41c 

coD3Ci<?)xy#'x^A 5 9 0—1 2 0%.<n&mftX'&Z>z 

[oi30] zzx\ msmt. immfmmnm 

36«»fe*L6«jftA»fe, **L<«1 0-5 0 OO^mcO 
SEH. «fc»)#4L<ttlO~2 5 0 0Aim*)«H. WZ 
ML<li:l 2 — 1 0 0 

[01313 tirE£tt, fc*fav«ai»<oRff*»i o>u 

mTtSStt, fttf&tflftaWOBBIWS 0 0 0^m5r 
jWKT L T ffr*®^<?>3: t ***** L < fl£T-f & t « 

[0132] *Wfc»31*t<oaSta5<oa^ttl±4:f6B^ 

y s s ySL80-4000Hl) X\ ft£ L<{±5 0 
— 10, 000g/m2 . 24hrT'J>0, i0#4t 
<(4200 — 6, 000g/m2. 24hrT'Jbl>.^ 
cOSfflK**; 5 0g/m2 . 24Kr*jST-{i»^** J 

< * o . +ft%&m))%:i)m hti*c\,wx*&* i < 

=5r<, — 10, 0 00g/m2 . 24hr?:i@xl> 
[0133] «P»»4aSMtC*-sTfc, ^jS^.1±T*S)^ 

t «, j: < . a^tt* ? S) &%&\mtt*?mm t 

[0134] *mm$m<nntii)^t]V>&iiiwv>£m 
xu—mzi&igfflmxiiis^juiazB&L-tz - 1 

[0135] d ^mWSX\i'J x ;H i: LTtii-h^X 

\mm&izwi%x\mi^&%mx-&titfnizm£.i£ti 

[0136] :^f?IIXIiyx;Hli. 

x\±is*)vm<7mttx\mm^<n>&is-h t#> 

^t'cnmmtmM^y < iv^xteis-vx-mfcrhn 
ami. u%„ 

[0137] H5fett«^JSk LT»±, ffiffiBN^H. x 



(17) 
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i^&*iTi>ttmji<r>%fctfitm*)'j?< , mz, mm 
[oi3 8] f&mmt Lxa. ft*wcii mm^' 

[0 1 3 9] ^BJl^fiftcT-ffi^A,^^^./ hp<;UhM 

ti&. niz\ ^'jxfi/ysA-.B-Aiyn7;M 
x-hh. 

10 1 4 0] . ££>SEttflci:ti. *7h^^M^i=l 

1 0 1 4 1 ] lytSA - B - AI/D -/ ? 
X. A/'n 7 ?li7fl'>, ^^U-Xf-U-i^O^b* 

^fU^-^yiy-xfl/y/n.^ftl^ (S 
BS) s y7i/y-xf uy7n 7 ;iti 

^ft(SIS), Xli.I*l.^<7>7ka5:$M 7* (SEBS. 

Tt>«fcV\ 

1 0 1 4 2 3 iffii/'x^Jf LTti^y 7? Usl/fRX* 

ml mmBof&*'&*V'?-xmi8L%t\tzi><ntf, 
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[0143] zcDis^ji-mi. ±.m<7)f&mmizmzimi 

t 0 1 4 4 3 *mUZ&\,^X , itj-imk LTfcfctW f» 

5 — 5 5«*S6. &-ffc»J5 — 5 5«J|g5ai/©*tt^U 
•7-0. 5-1 0«Mg|5T'«j££fc.*:icO. *>y 
h*/H*fiaHHP«* 1 0-3 0 JttSB, ffianeKSM 
10 ffiflt 1 0 - 5 0 . «c^n 15-45 «SSP2i^lS 

*&#v~?-i^8mm&x&i&,ztifzi>mK xr>^ 
mx-hh. 

10 14 5] Z<r>ifr&. igbMfcK »J fi«(8<J)Jf 
10 14 6] BfrtBT-fflV^^iil.^LS^eS'Jt LTIJ^f* 

20 \±m&%mmiww-mkLxmftzKz>. 
1 0 1 4 7 ] z<r*&smx\ti;*tvmi l z\±. mmizx 
y. mm. 5?=#bil -ft»7fc, ma. m*ftk m 
AmLumvu. «wott**L ^mmm^i zitmit 

10 14 8] Wtag^©iRttlg!Hst LT«i. &ffe©!Rtt 

(emmmi ixxa,&am. nvmmm) 

«l. HUffl^TSiJ. MfM. tttt£09n. fitb^^ 

[0149] *%Hfl%^«s(c*iV^TJi, «i*^J«^^ 
«t -5T»^*^%fc^r ->feH«P5r S}JR$-^T 

[0150] *%Hyi%.mfcfc^-r(i. mat* 0. a 

[0.151] Clcofe«S»JilX«i^x^*c7DJl§t LT(i 
tOT'Ji^rv^, »t L<»i5-1 0 0 
50 0/^m, «t 0*f*L<»il 0— 500/im. mz&i L 



10 



20 
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3 3 

<til 5~2 50/zmT*>*. fiUBKOfS* 1 . 5/z 
lOOOjum fcjffli 6 k i£i&< * 0 ttfflSbWBK 

coi52] zcr>mm<7y£ttt Lxummmw?* 

^co*«#«i3»B 10 0 mtfbtt Uff* t < l± 
0. 0 1~2 5«ig&, 5gK#*L<l40. 5-1 
4SflT'S>l>. 

[oi53]*fc, tt«a* < a'KttSr^rL, hp*., &m 

[0154] AttWKiis »x*K-«t 

[0155] ^»0«**lifH«BH«1W'0**0* 
*^<7)©7k»Jti: LT, KL<2. 5~35«fi%. 
J: 0 L < 14 5 — 3 0 «S%T*> h . 

[0156] z<r>wm&fy*<F>*ftn&Mmm^<n®. 

JR* (W«fi%) <oai^6teov>T^-rs. 
-C£>i>»l*k«3Itt£fflvv ,L}x5rii:@6 OmmcoPM 
£lTfeftVVt&, iSJS5 5°CT'l*^2^*X^;l/cr)«JI 
Ts 2 4 Bffl^UT^* U *<50 

( g ) . «a»^rcomi5rH 1 ( g ) k-ti. 
[0157] &^T\ iO*a»Lfc3fi*f Write. 
Omm«t, L*^J1$* 5 ^8 5 OAdnk^^io 

C ( g ) *>£,*f*tf-<D»aK 1(g) £§|WCf&fe«Ji£ 

ftomms ( S ) zmtbh. zemmzixtMtm. 

JS«lS*«t»«^*4HI ( g ) 14 S x P/ 1 0 0 k . 
[ 0 1 5 8 ] JCfc. »«±fcfc*t&l^&fi^WStBffi 

ram^r; U/U;K£*W\ 5ECr. -?-0±(C2. 5Kgc9 

[0159] Zcom. *&fri:t«Msm-i:fc4HiU £ 

**r^<0Wt*K2 (g) . 
£-<D**fcH2 ( g) k-t&. 
[0 160] &WT\ ZVmmfrtmtttfrk £?£J£5 
5XJTl~2^X^/l^«BET2 4«Wna»U *^)* 

•^masr&is-rs. i<o**w-<o«*fcK3 (g) . 

*HI*ffi-<0«*fcH3 (g) kf£. W=10 0X 
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< (K2 + H2).- (K3 + H3) )/(SxP/10 

[0161] ZCDX o fcLXft&titztmblt. 

i5»hwm<rm. jfdo. mtm, ttritf>c: is*. 

[0162] *»ffl<o«!M»KO«ftt:ov^8IHB 

r^B^i^j kv^5) <±IE£ k 
^WftcOiBSfcfi^J&lXgk. 8ML Si¥L 

SiffiL^^Srfi : '3^2XSk. 
tf. WASrff -5 ?(S4Igk IB 1X8, £52X 
8, *4Xgtf»«fc?H. :;T, S52X8kbT. 
SL 7 'J A-ffv-y F , JgibSIB-Wf UJWMRSr 
«-3fcJ*»£1f 512 AX8 (ft. SS2X8T\ fiiS^ 

b\ stoats. aeBi^-caowjftwTKRtt^ 

ix^fil5Sr(S-5^rfS;»S-^Tom2 BXS^'-^lk tt* 

(WT r *56 B J^2^j kv>o ) iiWi&tm&i'no 
^lXSk, MffLii^, fflaUf*>j«# 

ij7-, tt-^n. m^i, «*»s<J. 

^^,|^3Xek. «tS«Sr«-*«.IS4XSk, fT*>» 

s^^jRsiak^ft^D. «ixa. *2xa. ^ 

3XS. ^4IS. ^5XSoWR(3flo. *ffifflfc:«*> 

v^9) mi&tm&*'<To&iz.nt. im. mm. m 

^=SrO. *ixa. ^2XS. »3AXS. *4ISs 

5t*s ( wt r *wm A-nmi t^o) t±a^ k m& 

^ffd^lXSk. «E¥. Sifta^. WMLm 

Sk. SfS«Sr1&-*'&^4XSk . tl^ft^S-ffollS 
XSk*»fe s SrO. ^lli< H2XS. ^3BXg. 

4xs. msnm^m^o. *j6wt:ffifc&»5o« 

(WT r*»WB5*ttj kv^ ) «4± 
ie*!6^<0SS i*^4£0H^^o^jt^i OMii^ix 
tzf&*&& 2fe«7 ;WAXJ4^-b«?5lSH=:^$-y:, 

50 j*£ k rai^c ^ l- < «4fr*Mfc£ *(c , «rE*Bft*<offl 
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tC. §S6Xg£tT3„ -I-IT', 7 -f /WAXES'- h*^ 

5 . WJfcOSfl 1 t>m 5 ^^T'^^Sm 1 X 

si2ig, m2Axn. ss2bxis, m3xm. m 

3AXS, SfS3BXg, JS4Ig, IS5XS, &6XS 

nimfrzmmLrt^K mm. mixm. %2a 

Xg. 313 BXS, Jg3AXg, Si5Xg, 
»6Xg«JlI^^SSjt^^, SS3X^. S&IXS, 
f52Xg s SS3AXS, ^4X^, m5X.n<r)Mlznd 

X"<f-?Xh±\<\. 

C 0 1 6 3 3 ftt, #ISto^Tlf*fflfcittHJi-S . * 

m&mr¥tzumzMmt±*^tf. taB±m» 

6 . fi-^tSfc&A L . &v , «p-ks-£ LX i> X < , 
XJi, £E^14#0*£M-£«{;:&AU *coft, d<7) 

ft, dftfcfcSr&A, ilUrf &<0T\ #^>iifcfB)ftttJS 
C 0 1 6 4 ] y jL-**T8te • *&*fr omUtli 

+»Ct. *>&i#ig£;fcvvr, ffllOjfrftSr&AU *0 

c o 1 6 5 ] *mm, i x^T-fflv^fLs^tst 

iMIk Lxmihfih. 

[0167] SS2X*I{±, * lI«T»fc*lfc«Bifflat 
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nx-h & . zzx-m^^tizmtttix u^mimm 
■cmgi Ltzhntmmx'hh. **wt(i^2Axg, 

IS 2 BXgtf-Mfc LT^ff htlh . 
[0168] Zcr>&2Xmzi$^Xl3.. mtlMlZA? 

[0169] zcom2 Axmza\,\xit, mmz-s-z.* 

10 I6¥, SffLii*, SiiL^^lrff 

f&wimtzmnim z tux tow* § t> ox- 1, i v 

[0170] ^£0^2 AXStfcWtli, Si&Sr^-i.^ 
[0171] CltfDSfl2 BXStfcV%T{±, IffX^ iJi 

^^ixtzm^m^mt^iDTiz^ipixtzWG^^m 

[0172] Cl<Dm2Xa*^m2 BXefcfcWCJi, 

[0173] dC0m3XStfcV^T»i, 

[0174] d^m3 AXetCfcl>Tt±, «^$ix^ 
[0175] C<om3 BXgtfcWCfcL iS 

[o 1 7 6 ] zcom3xma. ? < )\sj*#xu>>- bin 
coa«±®tfcfts^^< 1 1 1 mx<nm^.m.mzn.m 



(2 

3 7 

[ o i 7 7 1 «, mmtcomor. mmztitz*mi<?)>> 
ttxti^- h#<?»&*m %x *h\ z cr>m<.mz*% 

[0 178]ftoT, #fMH<D5'+-"Cv h 

[0 179] I«S3AlSli, a»$^*»BH<7)^ 

*fc*rcawur, ;«cj:ot. awratf/xttfi 

[0180] Z<7)&3 AlSti, 
Z-TlsXX'mm*-th ZbizX*). 5^- hftfS&ft* 

sm^coi!^ t «m tints ft* <o e Kntr * tea 

Lvi. £OJ:3fctT#fcft;fc5'-httlB}Mtti. 
[0181] £0*4I8K*JVVC»1, *SKB<0>'-*— 

xtti/-hft<mwftt:mit&m\<7)jLnx'h&. zz 
x-m^htii mm 1 t x i±*mifflm?mi t * t 

•SIWWWlWJMWKiisvvC, «tfg*X(±!&iil 

***** mu<7>mtwrm<r>oh'j> 

[0 182] i<0»5lSt*JV^Ttt, fBEBWMfcfcJJr 
&<Xg{±3Mftt£»itS^T^T*>±<, 

[0183] t*>t£#£>. iO*JfeTl±, ft&ttJ: o 
tffc, «itf, 3 0-2 0 0m/^tIO^^, *<0 



) #§B2002~1 5527.3 

38 

V»a^Tl«»ft3W»««»lcM*. ZtliZ^X. 

«■**#**£■£«:, fr%ik*iHfc*jv^r, 
■ciM o =5:** h , n-fry-isxmzm^x&nomuzn 

f^tt^W, -I, «iMn-^ 

ttt=*»i o , z<nu-ji<£mxmz& o a \jttft&% 

*>^< i k j: o s mmm^z-m^m^^m^m 
m&tx. -m±m%3xhy*7>z®ixt>x^. 
[oi85] znmmttniThikZBmz^xii, % 
t>tvrzmk&<r>mmzmix , ffi*oawfttaa»ttfc 

IT****.*. BP*>, *WfiW3*ffiKtJV^T»fe*ifc 

Hffl*, »tcRjesili**>o'cii.=sf<» ffis^^^t 

[0 186] 

[HJfeCTl 1ST, **W««Mra*W^frJkvtJMfrW 

[0187] (iqih DMioogt, «ttK6 g 
fc . i&vcr h y *> J**.®®. (Naci^g at/** 1 5 

5g) kS:J;<?ll^L, ^<yhtt<^5B»IUR«jSr 
^<Ok^^t!)*<i<i3 0-rS)-oyt:. S?40m 
mO^ilSRtttfrU xfl/y? ;1-A 3 bc^frffit. 
tt*:y gr^W^y xxf/^SW 2 1 0^ 

|§ 5 c m. 1 0 cm, W$f«)0. 9mmC0S§^C« 

?v-mzxmmzWi.wK&. wmtizwtK. m 
m^xznmmmmommzt- h >—mzx ->xmm 

L. mWZimL. H6AVH7KSrraO, Jfffl^^ 
-;M» 9 ^<i*< 7mm?. «KBg<a*JHH5H»* 
1 SWtLfc. 

[0188];^t. Mfei«S«4{±J?$l OOz/mcT) 
*f 'J X-J-l/ l/W&QM 7 -f 4 a^KMIffltCii:? 1 5 

zcr>mm4cr>mmnmm&.wv y^-mx- 

4 00g/m2 . 24hr-CJ>o7t. 

50 [ o 1 8 9 3 <mz. &t>to:mfo i ^ms&tt^*-r* 
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ttfirtfcMAU:. *MSt=»ALfea, *V>*.ftcr>-$ 
W*>. t-f. ^?300x300mra^, 30 a CtcP 
mm. 5 8 0 X 8 0 mmtf)*/W& 1 t&:£irfc-£-;b-t*- 

0 mmO io 

[oi9o] ±E»«noirci±, i^24maevium 

B#to3 8X:*?S&LU mf*3 8~4 1 3 KJISIIJl 

[oi9i] (mmm2 > M*;y*sH*fc:*sv*T . & 20 

«2 0 0* -y ^JaTatatS 0%£*triEftMft 1 

OOgfc, {ITStiiH&tte g t J fibkMi: Ua--? ^ 
t- (fe&O. 05~0. 5mm) 8gJ, NaC 1 7g 

Tio^^Clco^ir-^-y h tfcm»lfflfiE!B5 2 1 1 

0 m mcosrffi 6 £ 3ftv 7 7 -f- So - h- lzd& U ji* . 
"83lriaLT£!pi|*tt£|&£. 4 0%<o^- V 

Ltz (08) . r«6£ 

[0 1 9 2] ^-b#S^£m§*>*>JR9aiL 
T5X5 cm^gillit. Si&2 0-C. ffi**®&6 5%<50 
^*lZXft&X+v-)\,±X'm!iZittzbZ?>. 5# 
f^»if6«itt:cOiaS*5 5 0X:JiLh^O. 2Sffl_tft#$: 

[0193] omm) mmxximsutti^x . as 

2 0 0*v^iaTOi<^£8 0%£^tjjl7c8tffti 0 

Ost. flmS3£14&7. 5gt. CMC£l g£. N 

a C 1 4 g £?§JR L^igft-T h U ^A7K^«3 6 g 40 

x-hitz. ztiimsm 2 1 mmzim Ltzw. 
to 194] imsm3Rt/4. it«0ii2aif3) 

ffl£ft<OE^ifcii, MlOOgt, BMfcffiiiepJi: LT 

(NaC 1 ) 7gt. *5 5gXZ/vStt^6gt 
U St;. ^SS^3i:bT. «7k^)<?)J>S^iii0c^t!!i® 50 
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T'fcSf^A'/l-y^Sgffll^^, mfcW4tL 
T, fi^^^SiAciljI^iBjg-cab&x^^VP-yi 2 

i6*M{i^^ix2 6i: 1 7Tftot. ib«S#92 
fcl/C. ft^^ft^O^ttttJWttTCMC^ 1 gffl 
t\ tt*«B|3i:LT. mSOfc LTCMCSrl OgfflV^ 

Ac. 

[0 195]^6^3tLT. H$4 0jum^a^tt 

WJxxf/^ (f§2 10Atm) Sagft/c 
*««0^«ffi3 affllt:>'A'r-'< t -, h#*DS6!&fflj£!H52Sr 
«0«0«RfflV^MiiLfi!U^-C\ iScm.^lO 
cm. Jf$#j.0. 9mm<0®K{cmjfLfc„ -eo 

v-?-8**iuh 7v-mizxmmz 
mi*:®. ,^09 1 <o»a«os®{c^i<itt4 d$-ift{t 
K&mtt4 i&ffl^. ©*«4 d**as»Ksr u v-8 1 m 

-rtx 3 t=»a«4 ?l^v>T-e*o«{Jl^ 
^H^^-;HH* t 7mmT\ L*»tj^»gc02js:f|BJ^Si 

[0196] ^Sfe0>l4 , Jt«CT2 . 3 ICOV^T tWIfiK 
*t^3t|S]^t-Cf6m^f^0. i*tfe«Rf|cte3^ 

t/fclfc«ffiJ 2.3 «o»»»tt<7)S|^*^ia 1 0 (im 
*«SW3S.V4»i-5-fU'Pnit«0i|32iV4«t 0 t 2-CW 

±^fti'Miajg*<g< . 4o-cuui^^-rs^t»2 

[0197] (WJSI^lOOgt. -|Stt^8g 
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